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Figure 4.6: Compilation of ezperiments on coherent single pion production (cf. table 4.9). For
this ezperiment the results from a scaling according to the Rein- ehgal model (upper points) and
the Bel’kov-Kopeliovich approach (lower points) are shown, averaged over both beam types. The
predictions of the Rein-Sehgal model for my=1.3 GeV/c? (full line) and the Bel’kov-Kopeliovich
approach (dushed line) are indicated. Data have been duely scaled to allow comparison.

scaling according to the models are plotted. Given the good agreement between neutrino and
antineutrino data, the average of both beam types has been formed. Apart from this experiment
only the WA 59 Collaboration and the FNAL group [Amm87] contribute more than one point to
figure 4.6. The CHARM Collaboration extrapolated from their pion energy interval (6 GeV <
Er <20GeV) to the full range with the help of the Rein-Sehgal model.

All results are fully compatible. The values of [Amm87], obtained in an analysis in the
framework of the Bel’kov-Kopeliovich scheme, seem a bit low. Overall, a consistent picture
emerges. The results confirm the PCAC hypothesis, also at high energies. Both phenomenolog- |
ical approaches yield predictions compatible with the data. A value of m, close to the a1-mass
of m,, = 1.26 GeV/c? is favoured. The result 0 « E, by Lackner [Lac79b] is ruled out.
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FIGURE 1. Reconstructed Q2 for the MRD stopped charged current coherent pion sample (left), and the MRD penetrated charged
current coherent pion sample (right).

where E™° is the reconstructed neutrino energy calculated by assuming charged current quasi-elastic (CC-QE) kine-
matics,

1 AS.W - va —(my—V)* +2Ey(my — V) @)
2 (my—V)—E, +pucos6y

where m, and m, are the mass of proton and neutron, respectively, and ¥ is the nuclear potential, which is set to
27 MeV. The fitting is described in detail in ref. [5].

rec __
E) =

Charged current coberent pion candidates are extracted from the g + 7 events which do not have vertex activity. The
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in (6). The dominant cause for
1e figure is the reduced phase
Adler screening factor reduces
ther 10% at E = 0.6 GeV and
1ence of the numerical value of
tio is negligible. Even setting
y less then 2%.
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en presented which calculates
ing from pion nucleon scatter-

12 dO’el

~bt
" F jps.
dt | =0 abs

(10)
-hand side can be charged or

wstic pion nucleon cross section
» right-hand side is determined

S R

The dotted line of Fig. 2 shows the result. The fact that
this cross section is derived from a simple (classical) ansatz
expressed by (10) and (13) raises doubts about its validity
as a description of pion nucleus scattering in the resonance
region. An alternative approach to coherent pion nucleus
interaction based on the Glauber model was proposed by
Bel’kov and Kopeliovich [13]. Its numerical results were
similar to those in the RS model at least at high energies.
The experimental groups use detailed Monte Carlo rou-
tines to simulate the scattering and absorption of the pion
inside the nucleus [14,15].

Following the PCAC route we have tried to circumvent
the uncertainties in modeling nuclear processes by direct
appeal to data on pion nucleus elastic scattering; see also
[16]. For carbon targets this can be done easily because mt
and 77~ data on differential and total cross sections exist for
pion kinetic energies T, from 30 to 870 MeV. They have
been subjected to phase shift analyses yielding up to 21
complex phase shifts per energy [17]. Neglecting electro-
magnetic effects these phase shifts can be used to compute

sglecting a possible real part of 1200
L (0" + 00 P\ 1000
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(-».____o-incl) (13) HG.2 Total elastic pion carbon cross section versus pion
1677 R(z) ' laboratory momentum. The dotted line represents the Rein-
Sehgal model according io (15) and the solid line is derived
from pion carbon data as explained in the text.
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CH. BERGER AND L. M. SEHGAL
TABLE 1. Coefficients Ay, by of Eq. (16).

T, (GeV) A; (mb/GeV?) by (1/GeV?)
0.076 11600 116.0
0.080 14700 109.0
0.100 18300 89.8
0.148 21300 91.0
0.162 22400 89.2
0.226 16400 80.8
0.486 5730 54.6
0.584 4610 552
0.662 4570 58.4
0.776 4930 60.5
0.870 5140 62.2

the elastic strong interaction cross section do,/dt for pion
carbon scattering in a straightforward manner,

The phase shifts accurately reproduce even tiny effects
like secondary peaks in the angular distribution. We have
checked that except for the lowest two kinetic energies of
30 and 50 MeV it suffices to parametrize the cross section
by the simple ansatz

do—el — le_blt (16)

with energy dependent coefficients A, b, which are listed
in Table I. For energies between the measured data points
these coefficients are linearly interpolated which is the
reason for the zigzag structure of the solid line in Fig. 2.
It is obvious that el from pion carbon data is much below
the RS model in the resonance region. At the same time
one observes that as | Pl approaches 1 GeV, the two curves
become very similar with .1 = 80 mb. This finally justi-
fies the ansatz (9). It also suggests that the RS hadronic
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